Abstract-Data
I. INTRODUCTION
With the increasing growth of data in every application, data mining meets the imminent need for effective, scalable, and flexible data analysis in our society. Data mining is the process of discovering interesting patterns from huge amounts of data [2] . The key properties of data mining are:
Automatic discovery of patterns Prediction of likely outcomes Creation of actionable information Focus on large data sets and databases All the software bug related information is kept in bug tracking system. Bug tracking systems contains lots of useful information related to the bug which is called bug report, is collected from various sources like testing team, end users etc. Software organizations use these types of bug tracking system to make effective and proper development of the software. Bug reports are mainly two types: Security bug reports (SBRs) and non-security bug reports(NSBRs).Bug report need to be labelled as security bug reports (SBRs) or non-security bug reports (NSBRs).These SBRs have higher potential risk than NSBRs. A security bug is a software bug that can be exploited to gain unauthorized access or privileges on a computer system. Security bugs introduce by compromising one or more of:
Authentication of users and other entities Authorization of access rights and privileges Data confidentiality Data integrity Security bug report need to check by security team of the software development or Information security management system. Non security bug is related to hardware, site, personnel vulnerabilities etc. These are not much harmful like security bug [7] . This paper presents a study on Statistical and Software computing approaches for classification which are commonly used. Statistical approach learns from examples, where classification is done with similar procedure and categories to be predicted are known as outcomes, which are considered to be possible values of the dependent variables. Statistical method includes: K-nearest neighbour, Naïve Bayes, Rule base learning, Decision tree, Neural Network learning and Support vector machines. Software Computing consists of different computing paradigms like Neural Networks, Fuzzy Logic, Genetic algorithms and Rough sets. The next section deals with a study on various classification techniques such as naïve Bayes classifier, decision tree, K-nearest neighbour, Rule based neural network, support vector machines, fuzzy logic, genetic algorithm and rough sets.
II. CLASSIFICATION METHODS A. Naive Bayes Classifier
Naive Bayes is a simple technique for constructing classifiers: models that assign class labels to problem instances, represented as vectors of feature values, where the class labels are drawn from some finite set. It is not a single algorithm for training such classifier. Naïve Bayesian classification is based on Bayes theorem of posterior probability. It assumes class conditional independence that the effect of an attribute value on a given class is independent of the values of the other attributes. Jiangtao Ren & Sau Dan Lee [4] proposed a novel naive Bayes classification algorithm for uncertain data with a pdf. They extended the class conditional probability estimation in the Bayes model to handle 
B.Decision Tree
Decision tree learning uses a decision tree as a predictive model which maps observations about an item to conclusions about the item's target value.
These tree structures, leaves represent class labels and branches represent conjunctions of features that lead to those class labels. Decision trees where the target variable can take continuous values (typically real numbers) are called regression trees.
Earlier studies of decision tree B VChowdary& Annapurna Gummadi [8] focused to develop a new method for decision tree for classification of data using a data structure called Peano Count Tree (Ptree) which enhances the efficiency and scalability of the classification. They apply data smoothing and attribute relevance techniques along with classifier and result shows that P-tree method is faster than existing classification method. A. S. Galathiya& A. P. Ganatra [9] performs a comparison analysis of various decision tree classifiers such as ID3, C4.5 and C5.0. C5.0 classifier performs feature selection, cross validation; reduce error pruning and model complexity to reduce the optimization of error ratio. Feature selection is used to remove irrelevant data attributes cross validation is used to get more reliable estimation of prediction , by increasing the model complexity, accuracy of the classification increases and apply pruning technique over fitting problem of decision tree can be solved, accuracy gained about 1-3%, classification error rate is reduced.
B. K-NN (K-NEAREST NEIGHBOR
In pattern recognition, the k-Nearest Neighbors algorithm is a non-parametric method used for classification.N. Suguna and Dr. K. Thanushkodi [5] presented a model in which genetic algorithm is combined with K-NN to improve its classification performance. GA is employed to take k-neighbors straightaway and then calculate the distance to privacy preserving K-Nearest Neighbor classifier. Classify the test samples and compare the performance with the traditional KNN, CART and SVM classifier.
Ming Yao [5] explored the widely used distance metrics (such as Euclidean) in Text Classification problems, and find that these metrics may not be appropriate for highly skewed dataset like text categorization. Therefore, a novel method of learning evidence from multiple distances metric is proposed. Based on DS theory, the evidences learnt from these distance metric are combined for improving the effectiveness of KNN based text classifier. The ensemble of distance metric is tested on three standard benchmark data sets. First dataset was Reuters and domain was new articles, second data set WebKB domain WebPages, and third dataset was 20 News group domains was news articles. He applied three experiments on these datasets to verify the validity of evidence learnt from the heterogeneous distance metric sources.
C. Rule Based
Rules are a good way of representing information or bits of knowledge. Rule based algorithm provide process that generates rule by concentrating on a specific class at onetime and by maximizing the probability of the desired classification. 
D. Neural Network
Neural network is commonly known as artificial neural network, which is non-liner statistical data modeling tool. This is used to model relationships between input and output. A neural network structure consisting processing elements which are connected through unidirectional signal channels called connections. This structure is inspired byhuman brains. B.Madasamy&Dr.J.JebamalarTamilselvi [13] proposed a method to combine neural network and data mining techniques to automate biomedical classification process to support decision. For improving the classification ability and behavior of neural network is used by pre-processing and preclustered data with the help of Rule based induction, Multilayer perception model, nearest neighbor, radial basics function and back propagation learning algorithm is employed to classify such complex tasks. The proposed clustering algorithm applied to the biomedical dataset to reduce the amount of samples to be presented to the neural networks to automate biomedical classifier. This proposed method improves accuracy, computation time and ISSN: 2348 -8387 www.internationaljournalssrg.org Page 8
performance of the classifier when applied to the publicly available bench-mark biomedical dataset.
F. Support Vector Machine
Support Vector Machine (SVM) is a method for the classification of both linear and nonlinear data. An SVM is an algorithm that work as follows: It uses a nonlinear mapping to transform the original training data into higher dimension. With this new dimension, it searches for the linear optimal separating hyper plane i.e. a "decision boundary" separating the tuples of one class from another. Trevor Hastie and SaharonRosset [1] derive an algorithm that can fit the entire path of SVM solutions for every value of the cost parameter, with essentially the same computational cost as fitting one SVM model. They illustrate their algorithm on some examples, and use their representation to give further insight into the range of SVM solutions.
G. Fuzzy Logic
Fuzzy logic uses truth values between 0.0 and 1.0 to represent the degree of membership that a certain values has in a given category. Each category then represents a fuzzy set. Fuzzy set theory is also called as possibility theory .It was proposed by It lets us work at a high abstraction level and offers a means for dealing with imprecise data measurement.S. Sendhil kumar and K. Selva kumar [16] proposed a fuzzy based user classification model to suit a personalized web search environment. The data is fuzzified and fuzzy rules are generated by applying decision trees. Sainani Arpitha and P.Raja Prakash Rao [10] proposed a fuzzy similarity based selfconstructing algorithm for feature clustering. These words in the feature vector of a document set are grouped into clusters, based on the similarity test.
H. Genetic Algorithm
Genetic algorithmincorporates ideas of natural evolution. An initial population is created consisting of randomly generated rules. Each rule can be represented by a string of bits. The process of generating new populations based on prior population P, evolves where each rule in P satisfies a prespecified fitness threshold. A genetic algorithm is easily parallelization and have been used for classification as well as other optimization problems.
In data mining, they may be used to evaluate the fitness of other algorithms. Revathi N and Anjana Pete [14] presented a genetic algorithm and dynamic neural network based approach for web text classification. The introduction of GA in this system has helped in retrieving the most optimal features. The dynamic neural network is scalable and can be used for document text classification without requiring experimentation with parameter settings or network architectural configurations.
I. Rough Set
Rough set theory can be used for classification to discover structural relationships within imprecise or noisy data. It applies to discrete-valued attributes. Continuous-valued attributes must therefore be discredited before its use. A rough set definition for a given class, C, is approximated by two sets -a lower approximation of C and an upper approximation of C. Rough Set Theory (RST) is based on mathematical concept can handle vagueness in classification of data. However, priorto applying RST, the data is discredited and selection of discretization procedure has great impact on classification accuracy. The theory of RS can be used to find dependence relationship among data, discover the patterns of data, learn common decision-making rules, reduce all redundant objects and attributes and seek the minimum subset of attributes so as to attain satisfying classification. NanditaSengupta and Jaya Sil [11] showed in their paper, network traffic data was classified using rough set theory where discretization of data is an important preprocessing step. Three discretization methods are applied on continuous KDD network data namely, rough set exploration system (RSES), supervised and unsupervised discretization methods to evaluate the classifier accuracy. It has been observed that supervised discretization yields best accuracy for rough set classification and provides system adaptability. classifications can be used (one class against all others, for all classes). Computationally expensive, thus runs slow. K-Nearest Neighbor Algorithm is an easy to understand and easy to implement classification technique. KNN robust to noisy training data. It is particularly well suited for multimodal classes and sensitive to the local structure of the data. Being a supervised learning lazy Algorithm i.e., runs slowly. 
III. COMPARATIVE ANALYSIS

Decision Tree
Easy to interpret and explain Non-parametric, so you don't have to worry about outliers or whether the data is linearly separable (e.g., decision trees easily take care of cases where you have class A at the low end of some feature x, class B in the mid-range of feature x, and A again at the high end).
May over fit data May get stuck in local minima so need ensembles to help reduce the variance
K-NN (K-nearest neighbour)
The main disadvantage of the KNN algorithm is that it is a lazy learner. To predict the label of a new instance the KNN algorithm will find the K closest neighbours to the new instance from the training data, the predicted class label will then be set as the most common label among the K closest neighbouring points. 
IV. CONCLUSION
This paper shows a study of types of bug reports and various classification techniques widely used in data mining. Data mining is a process of knowledge discovery in data set. Data mining is widely used in business (insurance, banking, retail), and science research (astronomy, medicine). Classification is form of data analysis that extracts models describing important data classes called as classifier, predict categorical class label. The classification algorithm described in an interesting combination of approaches. This study presents various data classification methods which are commonly used in data mining to improve the accuracy of bug reports. Each technique has got its own feature and limitations as given in the paper. Based on the Conditions, corresponding performance and feature each one as needed can be selectedfor effective bug triage.
